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1 Introduction 
In RAN#90e, it was agreed in the revised WID [1] that 
[bookmark: _Hlk58594589]Note 5: RAN plenary will decide whether new FR (e.g. FR3) shall be defined for the frequency range from 52.6GHz-71GHz or the existing FR2 shall be extended to cover frequency range from 52.6GHz-71GHz.
After that, how to designate this frequency range was discussed in RAN#91-e and the conclusion was as follows: 
As an agreement in RAN#91e, RAN1, RAN2 and RAN4 are asked to provide its analysis or recommendation to RAN#92E (June) on how to introduce the 52.6-71GHz frequency range
Subsequently, further discussion took place in WG meetings. Based on the conclusions drawn in WG meetings, we share our views on the remaining options in this contribution in an effort to help RAN reach a conclusion. 

2	Discussion
2.1 Consideration/conclusion in RAN1
RAN1 discussed this issue in meeting#105-e and captured its conclusions in the LS to RAN [2]

 Following up on the conclusion from RAN#91E ("RAN1, RAN2 and RAN4 are asked to provide its analysis or recommendation to RAN#92E (June) on how to introduce the 52.6-71GHz frequency range."), RAN1 would like to inform RAN about the following RAN1 conclusions on the issue:
1) Regarding the impact on specifications maintained by RAN1, there are only relatively small differences between potential options.
2) RAN1 can adapt to other groups' preferences on the notation for 52.6-71 GHz.
3) Regardless of if the frequency range 52.6 to 71 GHz is an extension of FR2 or a new FR, the related UE capabilities and their applicability to the frequency range 52.6 to 71 GHz will have to be analyzed on a case by case basis.
4) From RAN1's perspective, an easy distinction between features, capabilities and other characteristics in the specifications that apply specifically to the following ranges may be useful:
· 24.25-52.6 GHz
· 52.6-71 GHz
· 24.25-71 GHz
NOTE: The distinction can be realized with or without a designated frequency range (FRx) definition.


From the LS, it can be seen that while RAN1 can adapt to other groups’ preference on the notation for 52.6 – 71GHz, it thinks it may be useful to differentiate among the three frequency ranges, i.e. 24.25-52.6 GHz, 52.6-71 GHz, and 24.25-71 GHz.

2.2 Consideration/conclusion in RAN2
RAN2 has structured the NR specification in terms of FR-agnostic, FR1 specific, and FR2 specific parts for certain aspects of UE configuration and UE capability signaling. This has been primarily driven out of the requirements of RAN1/RAN2 L1 parameter and UE feature lists.  As long as the RAN1 and RAN4 requirements for UE configuration and capability signaling do not result in any ambiguities at the gNB/UE in terms of applicability/capability across different 52.6-71GHz and the current FR2/FR1 aspects, RAN2 specifications should be able to follow the outcome of RAN1/RAN4 agreements.
2.3 Consideration/conclusion in RAN4
In RAN4 meetings#98-bis-e and 99-e, various options were discussed. In the end, RAN4 agreed to not consider using FR3 for this new frequency range, but failed to decide on a single option among the remaining three options, i.e. options A, B and C. The conclusions are captured in the LS to RAN [3]. 

Based on the RAN WG4 discussion, the following is provided as recommendation to 3GPP TSG RAN: 
1. To drop “FR3” terminology from consideration on the 52.6 - 71 GHz frequency range designation. 
2. Terminology for BS operating in 52.6 - 71 GHz frequency range to be reused from TS 38.104 specification, i.e. BS type 2-O.

Furthermore, RAN WG4 would like to inform that the discussion on the terminology for the NR operation in 52.6 - 71 GHz frequency range will continue in RAN WG4, including pros and cons analyses of concepts based on Option A, Option B and Option C, as listed below:
· Option A: 
· Introduce FR2-1 (or FR2.1) for 24.25 – 52.6 GHz, and FR2-2 (or FR2.2) for 52.6 – 71 GHz,
· The above two ranges to be introduced under the FR2 common range.

Option A
Frequency range designation
Corresponding frequency range 
FR1
410 MHz – 7125 MHz
FR2
 FR2-1 (or FR2.1): 24250 MHz – 52600 MHz

FR2-2 (or FR2.2): 52600 MHz – 71000 MHz
NOTE:	Whenever the FR2 is referred, both FR2.1 and FR2.2 frequency sub-ranges shall be considered, unless otherwise stated.

· Option B: 
· All UE RF/demodulation requirements defined as function of band, BW, PC or band combo within FR2,
· BS requirements can be updated to cater for an extension of FR2 to include 52.6 – 71 GHz,
· All RRM requirements for higher SCS applicable for 52.6 – 71 GHz can be defined as function of SCS within FR2.

· Option C: in addition to reusing the existing FR2 for 24.25 – 52.6GHz:
· Introduce FR2-2 (or FR2x) for 52.6 – 71 GHz,
· Possibly introduce FR2-comb for 24.25 – 71 GHz.

Option C
Frequency range designation
Corresponding frequency range 
FR1
410 MHz – 7125 MHz
“FR2-comb”, or no common term
FR2: 24250 MHz – 52600 MHz

FR2-2 (or FR2x): 52600 MHz – 71000 MHz


Among options A, B, C, the understanding about option B in RAN4 discussions is no additional designation of 52.6-71GHz is needed. As such, we do not think it is a viable option because:
1. While most RAN4 RF requirements are band specific and their applicability is clear without any explicit attachment of a frequency range, many RRM requirements, including measurement gaps, are frequency range dependent, as analyzed in detail in [4]. Also, system parameters such as spectrum utilization (SU) are frequency range dependent, i.e., not band dependent. For instance, the SU of 120kHz SCS for 50MHz channel bandwidth is about 92%, and for 100/200/400MHz channel bandwidth is about 95%. However, for 52.6-71GHz band, due to degraded RF component performance and the regulatory SEM requirement, it is likely a lower SU will be specified. This means to provide clarity about requirements applicability, 52.6-71GHz needs to be distinguished from existing FR2.
2. In R15, RAN4 made the following agreement on UE capabilities [5]:
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For the highlighted part above, it can be seen that such UE capabilities may be further discussed when introducing higher frequency bands in FR2. In fact, RAN4 has been discussing if UE support of 64QAM should be optional, as shown in [6]. Without a new frequency range designation, one may wonder how we can differentiate the two cases (i.e. mandatory for existing FR2 but optional for the 52.6-71GHz  band). This is just an example to show that from UE capabilities’ standpoint, it is preferred to designate this 52.6-71GHz band somewhat differently from existing FR2.

For the above reasons, we are left with two options, option A or option C. We prefer option A for the following reasons. Currently UE RF requirements for FR2 in SA mode are captured in TS 38.101-2, “NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone”. The understanding is requirements for 52.6-71GHz will be captured in this TS. If we use terms like FR2, FR2-2, FR2-comb as in option C, it is not clear if all are part of FR2 and there could be confusions. On the other hand, if we use terms like FR2-1, FR2-2, it is clear that they are sub-ranges of the FR2 range, which is more aligned with the title of 38.101-2. 

 
Based on the aforementioned conclusions from RAN1/24 and the analysis, we propose.
Proposal 1: It is recommended to adopt option A, i.e.,:
· Introduce FR2-1 (or FR2.1) for 24.25 – 52.6 GHz, and FR2-2 (or FR2.2) for 52.6 – 71 GHz,
· The above two ranges to be introduced under the FR2 common range.

3	Conclusions
In this contribution, we further analyzed the remaining options on how to designate 52.6GHz-71GHz. Based on the conclusions from RAN1/2/4 and our analysis, we come to the following proposal.
Proposal 1: It is recommended to adopt option A, i.e.,:
· Introduce FR2-1 (or FR2.1) for 24.25 – 52.6 GHz, and FR2-2 (or FR2.2) for 52.6 – 71 GHz,
· The above two ranges to be introduced under the FR2 common range.
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